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Summary This paper reports a case of a very rare and dangerous disease, Staphylococcus
saccharolyticus pneumonia. In this tragic case, a 21-year-old patient died after he did not receive
timely diagnosis and proper treatment.
# 2008 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.Introduction
Staphylococcus saccharolyticus is a very rare anaerobic bac-
terial species. Indeed, to date, there are no published cases
of pneumonia caused by S. saccharolyticus. It is a very
dangerous form of pneumonia in which a patient’s condition
can deteriorate very rapidly. Moreover, it is difficult to make
a correct clinical diagnosis of this disease. The purpose of this
case study is to increase the awareness and knowledge of
clinicians regarding this disease.
Case report
The patient was a 21-year-old male with a previously unre-
markable medical history. On July 28th 2007, the patient
presented at the Pulmonary Department of the Second
Affiliated Hospital of Harbin Medical University with a 34-
day history of cough with blood-stained sputum and an 8-day
history of dyspnea.
The patient developed a cough, cough with sputum and
blood-stained sputum on June 24th, 2007. The results of
blood tests on July 2nd were: white blood cell (WBC)* Corresponding author. Tel.: +86 451 86605445.
E-mail address: wxylyfll@163.com (X. Wang).
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doi:10.1016/j.ijid.2008.06.007count = 12.45  109/l, 80.4% neutrophils, red blood cell
(RBC) count = 4.20  1012/l, hemoglobin concentration =
118 g/l and platelet count = 268  109/l. A computerized
tomography (CT) scan showedmultiple spherical focal lesions
in the lung, with small low-density, leaf-shaped focal lesions
(Figures 1 and 2). The patient had been given daily intrave-
nous injections of azithromycin (0.5 g) for 6 days from July
4th at another hospital. However, his cough and cough with
sputum symptoms progressively worsened.
On July 12th, the patient was transferred to Peking Union
Medical College Hospital. His HIV antibody test was negative.
Repeated lung CT examinations showed that the spherical
focal lesions had significantly increased in size compared to
those observed on July 2nd (Figures 3 and 4). A pathological
examination showed the presence of small areas of epithe-
lium with a scaly appearance, and small amounts of degen-
erate tissue containing abnormal cells. On July 20th, the
patient developed shortness of breath, dizziness, nausea and
vomiting. The results of blood tests on that day were: WBC
count = 20.68  109/l, 84.5% neutrophils, RBC count = 3.75
 1012/l, hemoglobin concentration = 104 g/l and platelet
count = 303  109/l. X-ray examination showed multiple
cloud-shaped shadows in the lung (Figure 5). On July 20th,
the needle lung biopsy (CT-NLB) was repeated, revealing
that, in the right lung, there was concretionary necrotic
tissue (tumorous necrosis excluded) and no trace of acid-fastPublished by Elsevier Ltd. All rights reserved.
Figure 4 CT scans of the lower lobes of both lungs show
enlarged and increased numbers of lesions compared with earlier
scans (Figures 1 and 2). A space is apparent in the right lung,
lower lobe. Pathology is apparent in the right middle and left
lower lobes.
Figure 3 CT scan of right lung posterior aspect, showing
increased and enlarged lesions compared with earlier scans
(Figures 1 and 2). The left lung upper lobe aspect shows enlarged
lesions. The right lung upper anterior aspect and the lower lobes
of both lungs show small lesions.
Figure 1 CTscan of the right lung upper lobe, posterior aspect,
and left lung upper lobe, apical posterior aspect, showing multi-
ple spherical lesions. Areas of small, leaf-shaped lesions are
apparent.
Figure 2 CT scan of basal aspects of the lower lobes of both
lungs, showing multiple spherical lesions. Areas of leaf-shaped
lesions are apparent.
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terial cultures were positive for anaerobic cocci; no pyogenic
bacterium was detected. Drug sensitivity results had not yet
been obtained.
The patient was admitted to our department on July 28th.
Upon arrival, a physical examination was conducted. His
temperaturewas 37.3 8C, his pulsewas 114/min, his breathing
ratewas32/min andhis bloodpressurewas105/70 mmHg.The
patient was conscious, and able to sit up and breathe. How-
ever, hedisplayed an anemic appearance,with crackling in the
mid and lower sections of the lung onauscultation, a heart rate
of 114 beats/min,weakheart sounds, theabsenceofabnormal
sounds from the heart valves and a slight degree of pitting
edema on both legs. Blood test results upon admittance were:
WBC count = 23.1  109/l, 86.3% neutrophils, RBC count =
3.68  1012/l, hemoglobin concentration = 101 g/l and plate-
let count = 295  109/l. Blood-gas analysis results showed a
blood pHof 7.49, a PaCO2 of 36.0 mmHg, a PaO2 of 50.0 mmHg,
a BE of 4.2 mmol/l and a HCO3
 concentration of 27.9 mmol/l.
Hepatic function test results were: ALT = 124.0 U/l, AST =
200.0 U/l, r-GT = 103.0 U/l, TBIL = 29.7 mmol/l, TP = 48.2 g/l and ALB = 21.0 g/l. A chest X-ray showed multiple cloud-
shaped shadows in the lungandadvancedpathological changes
(Figure 6). Given the anaerobic infection, intravenous injec-
tions of tinidazole (0.4 g, twice daily) and penicillin
(4  106 U, every 6 h) were administered. Additionally, fluid
replacement and liver function support were provided.
On July 31st, following progressive worsening of his
breathing difficulties, the antibiotic regimen was changed
to imipenem (0.25 g) and cilastatin sodium (0.25 g) by intra-
venous injection every 6 h, in combination with continued
tinidazole (0.4 g, twice daily) therapy. The results of a second
blood-gas analysis on July 30th showed a pH of 7.42, a PaCO2
of 40.0mmHg, a PaO2 of 45.0 mmHg, a BE of 4.0 mmol/l and a
HCO3
 concentration of 26.8 mmol/l. On July 31st, the
patient’s breathing deteriorated further. Emergency life sup-
port failed and the patient died that evening, at 18:50. The
results of a lung tissue anaerobic bacterial culture on August
1st, from a sample taken on July 20th, revealed the presence
Figure 6 Chest X-ray showing cloud-shaped shadows in the
lung. The disease has progressed by this stage and there is an
increase in the number of shadows.
Figure 5 Chest X-ray showing cloud-shaped shadows in the
lung, with diffuse outline and irregular size.
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moxifloxacin. In accordance with the lung tissue culture
results, the patient’s condition was confirmed as S. sacchar-
olyticus pneumonia.
Discussion
The patient’s key symptoms were cough, with white sticky
sputum intermittently containing traces of blood for one
month, no fever, respiratory failure 20 days after symptom
onset and a significant increase in serum white cells, with a
so-called ‘left shift’ (neutrophils at an earlier stage of
maturation than normal). Lung CT scans and chest X-rays
showedmultiple cloud-shaped shadows, similar to those seen
in Staphylococcus aureus pneumonia, lung metastatic
tumors, pulmonary cryptococcosis and Legionnaires’ pneu-
monia. Pathological investigations showed concretionary tis-
sue necrosis and cultures showed anaerobic coccus growth.
Furthermore, the patient failed to respond to several anti-
biotics with activity against anaerobic bacteria.
On the basis of the two CTscans, S. aureus pneumonia was
considered first. This condition is typically characterized by
fever, sticky yellow sputum and sometimes serious dyspnea;
the clinical symptoms can be relatively serious. The serum
WBC count is typically high and neutrophil numbers increase,
with a left shift. Alveoli, lung tissue necrosis, pulmonary
abscesses and pyothorax can be seen in lung CT scans. Rapid
changes are often observed in the scans and mortality is
high1.
Some of our patient’s symptoms were consistent with this:
blood-stained sputum, breathing difficulties, high WBC
count, an increase in the proportion of neutrophils, a left
shift, lung CTs showing multiple spherical focal lesions, rapid
disease progression and death following swiftly. Symptomsinconsistent with this disease were the absence of fever,
white-colored sputum, lung CT scans not showing alveoli and
lung tissue bacterial cultures revealing anaerobic cocci.
Thus, S. aureus pneumonia was excluded.
Lung metastatic tumor patients can display the follow-
ing symptoms: cough, blood-stained sputum, breathing
distress, normal serum WBC levels, and lung CT scans
showing single, multiple or dispersed pulmonary nodules,
primarily located on the lung periphery. Consistent with
this diagnosis were the cough, blood-stained sputum,
breathing distress, absence of fever and the lung CT scans,
which showed multiple spherical focal lesions. However,
inconsistent with such a diagnosis, the lung CT scans
changed rapidly, within a short period (11 days), and the
pathology did not support this. Thus, this condition was
also excluded.
Most patients with pulmonary cryptococcosis have some
degree of cough, cough with small amounts of sticky sputum
and blood-stained sputum, chest pain, mild fever, tiredness
and weight loss. Some patients have no apparent symptoms
or appear to have acute pneumonia. The peripheral WBC
count might be normal or slightly (occasionally significantly)
elevated and, in most cases, neutrophilic granulocytes
increase. Lung CTscans frequently show nodes or lumps with
diameters ranging from 0.6 to 10 cm, exudative consolida-
tion, asystematic miliary shadows and disseminated mixed
pathological changes2.
In our patient, symptoms consistent with pulmonary cryp-
tococcosis included cough, cough with a small amount of
sticky sputum and blood-stained sputum, tiredness and the
absence of fever. Additionally, imaging showed multiple
spherical pathological changes and developing pathological
changes. Symptoms inconsistent with this disease were the
significantly elevated serumWBC count and the cryptococcus
e46 X. Wu et al.negative lung tissue bacterial culture. Thus, this disease was
also excluded.
Patients with Legionnaires’ pneumonia exhibit a wide
range of clinical symptoms. Mild infections can have no
apparent clinical symptoms. A seriously infected patient
can have multiple organ damage. The WBC count might be
moderately increased, with accompanying increased neutro-
philic granulocytes and a left shift. Lung CT scans can have
multiple different appearances, including lump-shaped
pathological changes (usually of uniform density, some with
small spaces) or flaky shadows with progressive develop-
ment. Consolidation is sometimes seen, occasionally with
stromatogenous pathological changes. Consistent with this
diagnosis were the patient’s cough, blood-strained sputum,
difficulty breathing and lung CT appearance. Symptoms
inconsistent with such a diagnosis were his high WBC count,
the infection not being sensitive to azithromvcin and the lung
tissue bacterial culture showing the presence of anaerobic
bacteria (Legionella is aerobic).
Anaerobic bacteria comprise the majority of the normal
bacterial population. They can cause infection in any organ of
the body. When immunity is compromised, anaerobic bacteria
can cause disease. Respiratory infections are readily acquired
because of the direct connection with the environment.
Roberts et al.3 tested 364 types of anaerobic bacteria. It
was found that metronidazole resistance occurred only in
Propionibacterium acnes, with all other anaerobic bacteria
tested being sensitive to the drug. Fusiformis, Propionibacter-
ium, Bacteroides ureolyticus, Clostridium perfringens and
anaerobic streptococci, with the exception of anaerobic pep-
tostreptococcus, are typically sensitive to penicillin. Because
the results of the lung tissue anaerobic bacteria culture drug
sensitivity test conducted at Peking Union Medical College
Hospital were not available when the patient came to our
department, tinidazole, penicillin, imipenem and cilastatinsodium were chosen, based on our experience, but did not
control the infection. After the patient died, the drug sensi-
tivity analysis showed that the bacterium was resistant to
metronidazole, penicillin, imipenem and cilastatin sodium;
however, it was sensitive to levofloxacin and moxifloxacin.
S. saccharolyticus is a very rare anaerobic bacterium.
Indeed, to our knowledge, there is no published report of
pneumonia caused by S. saccharolyticus. We did not have
enough information about this bacterium when the patient
was admitted; as a result, we had difficulties in the clinical
diagnosis. As reported by Steinbrueckner et al.4, S. sacchar-
olyticus had been found in patient blood culture samples
during a hospital infection outbreak. Drug sensitivity tests
showed that the bacterium was sensitive to penicillin, ery-
thromycin, netilmicin, clindamycin, levofloxacin and vanco-
mycin. However, our patient’s drug sensitivity tests showed
that the bacterium was sensitive only to levofloxacin and
moxifloxacin. We did not select the correct antibiotics
because of lack of experience with this bacterium. We hope
this case study will bring this bacterium to the attention of
clinicians treating similar cases in the future.
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